Abstract 


This paper presents the tool chain, methodology, and initial results of a study to provide a 
thorough, objective, and quantitative analysis of the design alternatives for space 
Software Defined Radio (SDR) transceivers. The approach taken was to develop a set of 
models and tools for describing communications requirements, the algorithm resource 
requirements, the available hardware, and the alternative software architectures, and 
generate analysis data necessary to compare alternative designs. The Space Transceiver 
Analysis Tool (STAT) was developed to help users identify and select representative 
designs, calculate the analysis data, and perform a comparative analysis of the 
representative designs. The tool allows the design space to be searched quickly while 
permitting incremental refinement in regions of higher payoff. 
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Space Telecommunications Radio System 
(STRS) Project 
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Joint Tactical Radio Systems Software Communications Architecture (jtrs.army.mil) 




Space Communications Systems 
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Reduce the number of radios per mission (iesssw&p) 



STRS Modeling and Analysis Goals 
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Low and high data-rates 



Space Transceiver Analysis Tool 
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SWaP Resource 

Size, weight, and power consumption costs utilization 

Modem latency Latency 





STAT : Transceiver Design Space Analysis 
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Mapping Software -> Hardware 



As Built” Transceiver Design 





















Example : LANDSAT Mission Analysis 
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Calculate SW&P for LANDSAT on each of these platforms 


LANDSAT Mission / Comm Links 
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LANDS AT Waveforms 
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LANDSAT Trade Study 
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Utilization (does the design meet requirements?) 

Size, Weight, and Power (critical measures for space applications) 


LAND SAT : Fixed Platform 
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LAND SAT : Fixed Platform Mapping 
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LANDSAT : Baseline Reconfigurable 
Platform Mapping 
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LANDSAT : SCA Reconfigurable Platform 
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LANDSAT Trade Study Results 
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requirements of SCA core framework 
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Study has not complete, so the jury is still out 
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Novelty and Value of STAT Approach 
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costs, commonality in platforms, leverage of existing 
standards and infrastructures, # radios per mission 



Next Steps - Discussion 
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Automated design space analysis 



STRS Modeling and Analysis Goals 
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.. of transceiver designs to support communications 
requirements of current and future space mission. 



